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Please amend the specification as follows: 

Please replace the paragraph beginning at page 7, line 13, with the following 
paragraph: 

Figures 1 A-C show a sequence comparison of Thermus DNA ligases. 
Figure 1 A illustrates the evolutionary tree for Thermus DNA ligases. Figure IB is a regional 
sequence alignment of nine Thermus ligases: Tsp. AK16D (SEQ. ID. No. 22); Thermus 
aquaticus YT-1 (SEQ. ID. No. 15); Thermus Thermophilus CTth*') (SEQ. ID. No. 23); 
Thermus flavus (SEQ. ID. No. 16); Thermus filiformis Tok4A2 (SEQ. ID. No. 17); Thermus 
filiformis Tok6Al (SEQ. ID. No. 18); Tsp, SM32 (SEQ. ID, No. 19); Tsp. ViB (SEQ. ID. No. 
20); T. scot (SEQ. ID. No. 21). The aa (i.e. amino acid) sequence of T. scot retrieved from 
GenBank by accession number 1085749 (SEQ. ID. No. 31), is as follows: 

Mot Thr Lgu Clu Clu Ala TVrg Lys TVrg VqI Asn Clu Lou TVrg Asp Lou 
i § ^ 

Ilo TVrg Tyr His Asn Tyr TVrg Tyr Tyr Val Leu Ala Acp Pro Clu lie 

2r% ^ 

Sor Asp Ala Clu Tyr Aop Arg Lou Leu TVrg Clu Lou Lys Clu Lou Clu 
4-^ ^ 

Clu TVrg Pho Pro Clu Lou Lyo Sor Pro Asp Scr Pro Thr Clu Cln VqI 
^ &5 ^ 

Cly Ala Lys Pro Lou Clu Ala Thr Pho TVrg Pro Ilo Arg Hio Pro Thr 
7-9 ^ 

Arg Mot Tyr Sor Lou Asp Aon Ala Pho Asn Pho Aop Clu Lou Lyo Ala 
8-5 9^ 9^ 

Pho Clu Clu TVrg Ilo Cly TVrg Ala Lou Cly Arg Clu Cly Pro Pho Ala 

3rO# 3ri^ 

Tyr Thr Val Clu Hi£3 Lya Val Asp Cly Lou Sor Val Asn Lou Tyr Tyr 

3ri5 3r^^ 

Clu Asp Cly Val Lou Val Trp Cly Ala Thr Arg Cly Asp Cly Clu Val 

3r^« 3r^5 3r4^ 

Cly Clu Clu Val Thr Cln Aon Lou Lou Thr Ilo Pro Thr Ilo Pro Arg 

3r4^ 3r^^ 3r^5 

Arg Val Lyo Cly Val Pro Clu Arg Lou Clu Val Arg Cly Clu Val Tyr 

3r€5 3r7-0 3r=;^ 
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Mct Pro lie Clu Ala Pho Lou TVrg Lou Aon Glu Clu Leu Clu Clu Lye? 

3rS€ 3r^5 

Cly Clu Lyo Ilo Pho Lyo Asn Pro TVrg Asn Ala Ala Ala Gly Sor Lou 

3r^^ Qr^ 2^ 

Arg Gin Lyo Aop Pro TVrg Ilo Thr Ala TVrg Arg Cly Lou Arg Ala Thr 

2^ S^r§ 2r2^ 

Pho Tyr Ala Lou Cly Lou Cly Lou Clu Clu Sor Cly Lou Lyo Thr Gin 
2r2r% 2^ 2^ 

Lou Agp Lou Lou His Trp Lou TVrg Clu Lyo Gly Pho Pro Val Clu His 
2A-% 2^ 3r%%^ 

Cly Pho TVla TVrg Ala Glu Gly Ala Clu Gly Val Clu TVrg Ilo Tyr Gin 
2^ 2^ 2^ 

Gly Trp Lou Lyo Glu TVrg TVrg Sor Lou Pro Pho Glu Ala Aop Gly Val 
2^ 2%^ 2^ 

Val Val Lyo Lou Aop Glu Lou Sor Lou Trp Arg Glu Lou Cly Tyr Thr 
2^ 2^ 2^ 

Ala TVrg Ala Pro Arg Pho Ala Ilo Ala Tyr Lyo Pho Pro Ala Clu Glu 
2Q% 2^ 2^ 2^ 

Lyo Glu Thr TVrg Lou Lou Gin Val Val Pho Gin Val Gly Arg Thr Cly 
22^ 2^ 22^ 

Arg Val Thr Pro Val Cly Ilo Lou Glu Pro Val Pho Ilo Clu Gly Sor 
^4^ 24^ 2^ 

Val Val Sor TVrg Val Thr Lou Hio Aon Glu Sor Tyr Ilo Clu Glu Lou 
2&^ 2€^ 2^ 

Aop Val TVrg Ilo Cly Aop Trp Val Lou Val Hio Lyo Ala Cly Cly Val 
2^ 2^ 2^ 

Ilo Pro Glu Val Lou TVrg Val Lou Lyo Clu Lyo Arg Thr Gly Clu Glu 
2&% 2SJ^ 2^ 

Arg Pro Ilo TVrg Trp Pro Glu Thr Cyo Pro Clu Cyo Gly Hio Arg Lou 

4^r^ 

Val Lyo Glu Gly Lyo Val Hio TVrg Cyo Pro Aon Pro Lou Cyo Pro Ala 
4^5 4^ 

Lyo TVrg Pho Clu Ala Ilo TVrg Hio Tyr Ala Sor Arg Lyo Ala Mot Aop 
^2^ 4-4-0 ^^A^ 

Ilo Cly Cly Lou Cly Glu Lyo Lou Ilo Clu Lyo Lou Lou Clu Lyo Gly 
4r§-Q 4-^ 



R805n5.2 



.Serial No. 09/830,502 



-4- 



Lou Val Lyo Aap Val Ala Asp Leu Tyr TYrg Lou Lyo Lys Clu Asp Leu 
4-€€ 47-^ 4^0- 

Lcu Cly Leu Clu Arg Diet Gly Glu Lyo Ser Ala Gin Asn Lou Lou Arg 


Gln lie Glu Clu Ser Lyo Gly TVrg Gly Lou Glu Arg Lou Lou Tyr Ala 

§4r^ 

Leu Gly Leu Pro Gly Val Gly Clu Val Leu Ala Arg Asn Lou Ala Ala 


Hio Phe Gly Thr Mot Aop Arg Leu Leu Glu Ala Sor Leu Glu Clu Lou 
B^ B^ §^ 

Lou Gin Val Clu Glu Val Cly Glu Lou Thr Ala Arg Gly lie Tyr Clu 
B^ 

Thr Lou Gin Asp Pro Ala Phe TVrg Asp Lou Val Arg Arg Lou Lys Clu 
§^5 B^ 

Ala Gly Val Val Mot Clu Ala Lys Glu TVrg Gly Glu Glu Ala Lou Lys 
^g^ §^ 

Gly Lou Thr Pho Val llo Thr Cly Glu Leu Sor TVrg Pro Arg Glu Clu 
B^ mQ 

Val Lyo Ala Lou Lou TVrg TVrg Lou Gly Ala Lyo Val Thr Aop Sor Val 
6^ 

Ser TVrg Lyo Thr Sor Tyr Lou Val Vol Gly Glu Aon Pro Gly Sor Lyo 
63^ &3-§ 

Lou Glu Lyo Ala TVrg Ala Lou Cly Val Pro Thr Lou Thr Glu Clu Glu 
^4-5 &^ 

Lou Tyr TVrg Lou llo Glu Clu TVrg Thr Cly Lyo Pro Val Glu Thr Lou 
&m 



Ala Sor , 



The adenylation motif KXDG (SEQ. ID. No. 24) is underlined and the adenylation site is 
marked by *. The numbering of aa is based on Tsp, AK16D ligase (SEQ. ID. No. 1% 
Figure IC is a complete amino acid sequence of Tsp, AK16D ligase (SEQ. ID. No. 1). The 
adenylation motif KXDG (SEQ. ID. No. 24) is underlined and the adenylation site ^^^K is 
shown with a (*) above the residue. The complete sequence of Tsp, AK16D ligase gene and 
partial sequences of six other Thermits ligase genes have been deposited with GenBank under 
accession No. AF092862 for Tsp. AK16D (SEQ. ID. No. 1), AF092863 for Thermus 
aquaticus YT-l (SEQ. ID. No. 25), as follow s : 
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Pro Clu Leu Lys Scr Pro Asp Sor Pro Thr Clu Cln Val Cly Ala Arg 
1 5 ^ ^ 

Pro Leu Clu Sor Thr Phc TVrg Pro Val TVrg His Pro Thr TVrg Mot Tyr 
2^ 2^ ^ 

Scr Leu Asp Acn Ala Phc Sor Lou Asp Clu Val Arg Ala Pho Clu Clu 
4-0 4^ 

Arg Ilo Clu 7\rg Ala Lou Cly TVrg Lyo Cly Pro Phc Lou Tyr Thr Val 
^ §^ ^ 

Clu His Lyo Val Acp Cly Lou Scr Vol Aon Lou Tyr Tyr Clu Clu Cly 
-6^ ^ BQ- 

IlQ Lou Val Pho Cly Ala Thr Arg Cly Aop Cly Clu Thr Cly Clu Clu 
g^^ 9&- 

Val Thr Cln Aon Lou Lou Thr lie TVrg Thr lie Pro Arg TVrg Leu Thr 
3rO« irO^ 

Cly Val Pro Asp TVrg Lou Clu Val TVrg Cly Clu Val Tyr Mot Pro Ilo 

3ri5 1^^ 3r^ 

Clu Ala Pho Lou TVrg Lou Asn Cln Clu Lou Clu Clu Ala Cly Clu Arg 

3r^^ 3r^^ 3r4^ 

Ilo Pho Lyo Aon Pro TVrg Asn Ala Ala Ala Cly Sor Leu Arg Cln Lys 

^45 3r^^ 3r^ 

Aop Pro TVrg Val Thr Ala TVrg TVrg Cly Lou Arg Ala Thr Pho Tyr Ala 

3r^5 i^T-O 3r^ 

Lou Cly Lou Cly Lou Clu Clu Thr Cly Lou Lyo Scr Gin Hio Aop Leu 

3r^€ 3Lg^ 

Lou Lou Trp Lou Lyo Clu Arg Cly Phc Pro Val Clu Hio Cly Phc Thr 

3r^5 2^ 

Arg Ala Leu Cly Ala Clu Cly Val Clu Clu Val Tyr Cln Ala Trp Lou 
2^ 2^ 2^ 

Lyo Clu TVrg TVrg Lyo Lou Pro Pho Clu Ala Aop Cly Val Val Val Lyo 
2^ 2^ 2^ 2^ 

Leu Aop Aop Leu Ala Leu Trp Arg Clu Lou Cly Tyr Thr Ala Arg Ala 
2AS 2^ 2^ 

Pro TVrg Phc Ala Leu Ala Tyr Lyo Pho Pro Ala Clu Clu Lyo Clu Thr 
2^ 2r^ 2W 

Arg Lou Lou Scr Val Ala Pho Cln Val Cly Arg Thr Cly Arg Ilo Thr 
2^ 2^ 
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Pro Val Cly VqI Lou Clu Pro Val Phc Ilo Clu Cly Sor Clu Val Sor 
2^ 2^ 

Arg VqI Thr Lou Hi£3 Aon Clu Sor Pho Ilo Clu Clu Lou Asp Val Arg 


Ilo Cly Aop Trp VqI Leu Val His Lys Ala Cly Cly Val Ilo Pro Clu 
3^ 

Val Lou TVrg Val Lou Lyp Clu Arg Arg Thr Cly Clu Clu Lyo Pro Ilo 
34^ 3^ 

Lou Trp Pro Clu Aon Cyo Pro Clu Cyo Cly His Ala Lou Lou Lys Clu 
9^ 

Cly Lys Val Hifj TVrg Cys Pro Aon Pro Lou Cys Pro Ala Lys Arg Phc 
2^ 

Clu Ala Ilo TVrg Hid Tyr Ala Sor Arg Lyo Ala Mot Acp Ilo Gin Cly 
2^ 9^ 2^ 4^ 

Lou Cly Clu Lye Lou Ilo Clu Lye Lou Lou Clu Lyo Cly Lou Val Arg 
4-a§ 4^r^ 4^ 

App Val Ala Asp Lou Tyr TVrg Lou TVrg Lye Clu Asp Leu Lou Asp Lou 
4-^^ 4^ 

Clu Arg Mot Cly Clu Lyo Sor Ala Clu Asn Lou Lou Arg Cln Ilo Clu 
4-4-0 44^ 

Clu Sor Lyo Cly TVrg Cly Lou Clu TVrg Lou Lou Tyr Ala Lou Cly Lou 

4r&-5 4-^ 

Pro Cly Val Cly Clu Val Lou Ala TVrg Aon Lou Ala Lou Arg Pho Cly 
4^5 4-7.5 4^ 

Hio Mot Aop TVrg Lou Lou Clu Ala Cly Lou Cly Aop Lou Lou Clu Val 
4^^ 4^€ 4^ 

Clu Cly Val Cly Clu Lou Thr Ala TVrg Ala Ilo Lou Aon Thr Leu Lyo 

§4r^ 

Aop Pro Clu Pho TVrg Aop Lou Val TVrg TVrg Lou Lyo Clu Ala Cly 
§-3r^ ; 

AF092864 for Thermus flavus (SEQ. ID. No. 26), as follows: 



Arg Pho Pro Clu Lou Lyo Sor Pro Aop Sor Pro Thr Clu Cln Val Cly 
— 1 i ^ ^ 

Ala TVrg Pro Lou Clu Ala Thr Pho TVrg Pro Val Arg Hio Pro Thr Arg 
2rQ 2^ 
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Mot Tyr Scr Lou Asp Aon Ala Pho Agh Pho Asp Clu Lou Ly£3 Ala Pho 
dr% ^ 4^ 

Glu Clu Arg IlQ Clu TVrg Ala Lou Cly TVrg Clu Cly Pro Pho Ala Tyr 
§^ %% 6^ 

Thr Val Clu Hio LyG Val Asp Cly Lou Sor Val Aon Leu Tyr Tyr Glu 
1-Q 

Aop Cly Val Lou Val Tyr Cly Ala Thr TVrg Cly Asp Cly Clu Val Cly 
9^ 

Clu Glu Val Thr Cln Asn Lou Lou Thr Ilo Pro Thr llo Pro Arg Arg 

3rO^ m§ 

Lou LyG Cly Val Pro Clu TVrg Lou Clu Val Arg Cly Clu Val Tyr Mot 

14r§ 3r^« 3r^ 

Pro Val Clu Ala Pho Lou TVrg Lou Aon Clu Clu Lou Clu Clu Arg Cly 
3r^^ 3ra^ 

Ala 7\rg lie Pho Lye Aon Pro TVrg Asn Ala Ala Ala Cly Sor Lou Arg 

3r45 3r^^ 3r^5 

Cln Lys Asp Pro Arg Ilo Thr Ala Lys TVrg Cly Lou Arg Ala Thr Pho 

3r€^ ^h=m 

Tyr Ala Lou Cly Lou Cly Lou Clu Clu Val Clu Arg Clu Cly Val Ala 

3rg€ 3rg^ 

Thr Cln Pho Ala Lou Lou His Trp Lou Lyo Clu Lys Sor Pho Pro Val 
1-^^ 2rQ%^ 

Clu His Cly Tyr Ala TVrg Ala Val Cly Ala Glu Cly Val Clu Ala Val 
2r^ 2^ 

Tyr Cln Asp Trp Lou Lya Lyo TVrg TVrg Ala Lou Pro Pho Glu Ala Asp 
2^ 

Cly Val Val Val Lye Lou Acp Clu Lou Ala Lou Trp Arg Glu Lou Cly 


Tyr Thr Ala TVrg Ala Pro Arg Pho Ala Ilo Ala Tyr Lya Pho Pro Ala 
2-^0 2=^ 

Clu Glu Lyo Glu Thr TVrg Lou Lou Asp Val Ala Pho Cln Val Cly Arg 
2^ 2%^ 2^ 

Thr Cly TVrg Val Thr Pro Val Cly Ilo Lou Clu Pro Val Pho Lou Clu 
^^-9 2^ 9^ 

Cly Sor Clu Val Sor TVrg Val Thr Lou His Asn Glu Sor Tyr Ilo Glu 
3^r0 



R805 115.2 



. Serial No. 09/830,502 



-8- 



Glu Lou Asp Ilo Arg Ilo Cly Asp Trp Val Lou VqI His Lye ; Ala Cly 
^5-§ ga-O 5^ 

Cly Val Ilo Pro Glu Val Lou Arg Val Lou Lye Glu Arg Arg Thr Gly 
^4^ 34^ 

Glu Glu TVrg Pro lie Arg Trp Pro Glu Thr Cyo Pro Glu Cyo Gly Hio 
3€-§ 

Arg Lou Lou Lys Glu Gly Lys Val Hio Arg Cys Pro Aon Pro Lou Cyo 
3%^ 

Pro AIq Lyo TVrg Pho Glu Ala Ilo 7\xg Hio Phc Pro Sor Arg Lyo Ala 
3^ 4^ 

Mot Acp Ilo Gin Gly Lou Gly Glu Lyo Lou lie Glu Arg Lou Lou Glu 

4^r^ 44r^ 

Lyo Cly Lou Val Lyo Acp Val Ala Aop Lou Tyr Arg Lou Arg Lyo Glu 


Aop Lou Val Gly Lou Glu TVrg Mot Gly Glu Lyo Sor Ala Gin Aon Lou 
4^5 44-0 44^ 

Lou TVrg Gin Ilo Glu Glu Sor Lyo TVrg TVrg Gly Lou Glu Arg Lou Lou 
4^-0 4^5 4-6^ 

Tyr Ala Lou Gly Lou Pro Gly Val Gly Glu Val Leu Ala Arg Aon Lou 
4^^ 4-^^^ 4-7.5 48^ 

Ala Ala TVrg Pho Gly Aon Mot Aop TVrg Lou Lou Glu Ala Sor Lou Glu 
4^^ 4^^ 4^ 

Glu Lou Lou Glu Val Glu Glu Val Gly Glu Lou Thr Ala Arg Ala Ilo 


Lou Glu Thr Lou Lyo Aop Pro Ala Pho TVrg Aop Lou Val Arg Arg Lou 


Lyo Glu Ala Gly Val Glu Mot Glu Ala Lyo Glu Lyo Gly Gly Glu Ala 
§a€ 5^ 

Lou Lyo Gly Lou Thr Pho Val Ilo Thr Gly Glu Lou Sor 
54n5 ; 



AF092865 for Thermus filiformis Tok4A2 (SEQ. ID. No. 27), as foUowG: 

Aop Sor Pro Thr Glu Gin Val Gly Ala TVrg Pro Lou Glu Pro Thr Pho 

1 § 3r^ 

Arg Pro Val TVrg Hio Pro Thr TVrg Mot Tyr Sor Lou Aop Aon Ala Pho 
25 ^ 
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Thr Tyr Clu Clu Val Lou Ala Pho Clu Clu Arg Lou Asp Arg Ala Lou 
^€ 4-G 4^ 

Cly Arg Lya Arg Pro Pho Lou Tyr Thr Val Clu His Lys Val Asp Gly 
^ &5 SO- 

Lou Sor Val Aon Lou Tyr Tyr Clu Clu Gly Val Lou Val Pho Cly Ala 
^ ^ 8^ 

Thr Arg Gly Aap Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
&5 ^ 9^ 

Thr Ilo Pro Thr Ilo Pro TVrg TVrg Lou Lye Cly Val Pro Aop Arg Lou 
3rO€ m§ 3ri^ 

Clu Val TVrg Gly Clu Val Tyr Mot Pro Ilo Clu Ala Pho Lou Arg Lou 
3ri5 1^ 

Asn Clu Clu Lou Clu Clu TVrg Gly Clu Lys Val Pho Lys Asn Pro Arg 

3ra^ 3r^5 3r4^ 

Asn Ala Ala Ala Cly Sor Lou TVrg Gin Lys Asp Pro Arg Val Thr Ala 

3r^^ 3r^5 3r^ 

Lys Arg Cly Lou TVrg Ala Thr Pho Tyr Ala Lou Cly Lou Gly Lou Clu 

3r^5 StT^^ 3r^ 

Clu Sor Cly Lou Lyp Sor Gin Tyr Clu Lou Lou Lou Trp Lou Lys Clu 
3r8-§ 

Lyo Gly Pho Pro Val Clu His Gly Tyr Clu Lys Ala Lou Cly Ala Clu 
3r^^ 2^ 2^ 

Cly Val Clu Clu Val Tyr Gin Ala Xaa Xaa Xaa Lys Arg His Ala Lou 
2^ 2^ 

Pro Pho Clu Ala Asp Cly Val Val Val Lys Mot Asp Asp Lou Thr Lou 
2^ 

Trp Cly Clu Lou Gly Tyr Thr Ala TVrg Ala Pro Arg Pho Ala Ilo Ala 
2^ 2^ 

Tyr Lys Pho Pro Ala Clu Clu Asn Clu Thr Arg Lou Lou Asp Val Asp 
2r^ 2^ 2^ 

Pho Gin Val Gly TVrg Thr Cly TYrg Val Thr Pro Val Cly Ilo Lou Clu 

2r^ 

Pro Val Pho Lou Clu Gly Sor Clu Val Sor Arg Val Thr Lou His Asn 
2^ 2^ 2^ 

Clu Sor Tyr Ilo Clu Clu Lou Asp Ilo 7\rg Ilo Cly Asp Trp Val Lou 
2^ 3^ 3^r€ 3^ 
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Val His Lyo Ala Cly Cly Val lie Pro Glu VqI Lou Arg VqI Lgu Lyo 
3^ 3^ 

Glu TVrg Arg Thr Gly Clu Glu TVrg Pro Ilo Arg Trp Pro Glu Thr Cyc 


Pro Glu Cys Gly Hio Arg Lou Lou Lyo Glu Gly Lys Val Hig Arg Cys 
3^ 3-6^ 

Pro Asn Pro Lou Cys Pro Ala Lyo Arg Pho Glu Ala lie Arg His Pho 
3^ 3^ 

Pro Sor Arg Lyg Ala Mot Asp lie Gin Gly Leu Gly Glu Lye Lou Ilo 


Glu TVrg Lou Lou Glu Lys Gly Lou Val Lyo Asp Val Ala Asp Lou Tyr 

4^[r€ 4^r^ 

Arg Lou TVrg Lyo Clu Aop Lou Val Gly Lou Glu Arg Mot Gly Glu Lyo 
4r30- 

Sor Ala Gin Aon Lou Lou TVrg Gin Ilo Glu Glu Sor Lyo Arg Arg Gly 
^A^ 

Lou Glu TVrg Lou Lou Tyr Ala Lou Gly Lou Pro Gly Val Gly Glu Val 
4-5^ 4^ 

Lou TVla TVrg Aon Lou Ala Ala TVrg Pho Gly Asn Mot Aop Arg Lou Lou 
4^ 4-^^^ 4^ 4-8^ 

Glu Ala Sor Lou Glu Glu Lou Lou Glu Val Glu Glu Val Gly Glu Lou 


Thr Ala TVrg Ala Ilo Lou Glu Thr Lou Lyo Aop Pro Ala Pho Arg Aop 
5^ 

Lou Val TVrg TVrg Lou Lyo Glu Ala Gly Val Glu Mot Glu Ala Lyo Glu 
§i5 

Lyo Gly Gly Glu Ala Lou Lyo Gly Lou Thr Pho Val lie Thr Gly Glu 
§^-§ 

Lou Sor 
; 



AF092866 for Thermus filiformis Tok6Al (SEQ. ID. No. 28), as follows: 

Arg Pho Pro Glu Pho Lyo Sor Pro Aop Sor Pro Thr Glu Gin Val Gly 

i § 3rO ^ 

Ala TVrg Pro Lou Glu Pro Thr Pho TVrg Pro Val Arg Hio Pro Thr Arg 
^ ZQ- 
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Mot Tyr Scr Leu Asp Asn Ala Phc Thr Tyr Clu Clu Val Leu Ala Pho 
^ ^ ^ 

Clu Clu Arg Lou Clu Arg Ala Lou Cly Arg Lys Arg Pro Pho Leu Tyr 
5^ §^ 

Thr Val Clu Hio Lys Val Asp Cly Lou Scr Val Aon Lou Tyr Tyr Clu 
7-0 ^ &^ 

Clu Cly Val Lou Val Pho Cly Ala Thr TVrg Cly Asp Cly Clu Val Cly 
&5 9^ 9%- 

Clu Clu Val Thr Cln Aon Lou Lou Thr llo Pro Thr Ilo Pro Arg Arg 
3rO€ 3ri^ 

Lou Lya Cly Val Pro Asp Arg Leu Clu Val Arg Cly Clu Val Tyr Met 

3r^r€ 3r^^ 3r^ 

Pro lie Clu Ala Pho Lou TVrg Lou Aon Clu Clu Lou Clu Clu Arg Cly 

3r^« 3ra-§ 3r40- 

Clu Lyo Val Pho Lyo Aon Pro TVrg Aon Ala Ala Ala Cly Scr Lou Arg 

3r45 3r^-0 3r^^ 

Cln Lyo Aop Pro Arg Val Thr Ala Lyo TVrg Cly Lou Arg Ala Thr Pho 

3r^5 3r^^€ 3r^ 

Tyr Ala Leu Cly Lou Cly Leu Clu Clu Sor Cly Leu Lyo Scr Cln Tyr 

3r^^ 3rS^ 3r^ 

Clu Lou Leu Leu Trp Leu Lyo Clu Lyo Cly Pho Pro Val Clu Hio Cly 
3r^^ 2^ 2^ 

Tyr Clu Lyo Ala Lou Cly Ala Clu Cly Val Clu Clu Val Tyr Arg Arg 
2^ 2^ 

Pho Lou Ala Cln TVrg Hio Ala Lou Pro Pho Clu Ala Aop Cly Val Val 
2^ 2^ 2^ 

Val Lyo Lou Aop Aop Lou Ala Leu Trp Arg Clu Lou Cly Tyr Thr Ala 
24€ 2^ 3^ 

Arg Ala Pro TVrg Pho Ala Leu Ala Tyr Lyo Pho Pro Ala Clu Clu Lyo 
2^ 2^ 

Clu Thr TVrg Leu Leu Aop Val Val Pho Cln Val Cly Arg Thr Cly Arg 
2^ 2^ 

Val Thr Pro Val Cly Val Lou Clu Pro Val Pho Ilo Clu Cly Sor Clu 
2^ 2^ 

Val Sor TVrg Val Thr Leu Hio Aon Clu Scr Tyr lie Clu Clu Lou Aop 
3^ 3^ 3^ 
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IlQ TVrg lie Cly Aap Trp Val Leu Val Hio Lys Ala Cly Gly Val Ilo 
3-^^ 3^ 

Pro Clu Val Leu 7\rg Val Lou Lys Clu Arg Arg Thr Cly Clu Clu Arg 
dA^ 34^ 3^ 

Pro Ilo Arg Trp Pro Glu Thr Cyc Pro Clu Cyg Cly Hio Arg Lou Val 
9^ 3^ 

Lys Clu Cly Lyo Val Hio TVrg Cys Pro Asn Pro Lou Cys Pro Ala Lyo 
3^ 

Arg Pho Clu Ala lie TVrg Hio Tyr Ala Sor TVrg Lys Ala Met Aop lie 


Glu Cly Lou Cly Clu Lyo Lou ilo Clu TVrg Lou Lou Clu Lys Cly Lou 
m§ 44.^ 

Val TVrg Asp Val Ala Asp Lou Tyr His Lou Arg Lys Clu Aop Lou Lou 
4-^^ 4^^ 4^ 

Cly Lou Glu TVrg Met Cly Clu Lys Sor Ala Cln Asn Lou Lou Arg Gin 
4^5 M-0 ^r4^ 

Ilo Clu Glu Sor Lys His TVrg Cly Lou Clu Arg Lou Lou Tyr Ala Lou 


Cly Lou Pro Gly Val Cly Clu Val Lou Ala TVrg Asn Lou Ala Arg Arg 
4-7-^ 4rg^ 

Pho Gly Thr Mot Asp TVrg Lou Lou Glu Ala Sor Lou Clu Clu Leu Lou 
^SS 4-&^ 

Glu Val Glu Glu Val Cly Clu Lou Thr Ala Arg Ala Ilo Lou Glu Thr 
§^^^ 

Lou Lys Asp Pro Ala Pho TVrg Asp Lou Val Arg Arg Lou Lys Glu Ala 
§-3^ §^ 

Gly Val Sor Mot Clu Sor Lys Glu Glu 
§3-0 ; 

AF092867 for Tsp, Vil3 (SEQ. ID. No, 29), as follows: 



Pro Sor Pro Asp Sor Pro Thr Clu Cln Val Cly Ala Lys Pro Lou Glu 

i 5 3rO 3r^ 

Ala Thr Pho TVrg Pro Ilo TVrg His Pro Thr Arg Mot Tyr Sor Lou Asp 

2^ 2r% ^ 

Asn Ala Pho Thr Lou Clu Glu Val TVrg Thr Pho Clu Glu Arg Ilo Glu 
35 4-0 4^ 
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Arg Ala Lou Cly Arg Lyo Cly Pro Phc Val Tyr Thr Val Clu His Lys 
5^ ^ ^ 

Val Asp Cly Lou Sor Val Acn Lou Tyr Tyr Clu Clu Cly Ilo Lou Val 
7^ 7^ 

Trp Cly AlQ Thr 7\rg Cly Asp Cly Clu Thr Cly Clu Clu Val Thr Cln 
&5 9Q 9^ 

Asn Lou Lou Thr Ilo Pro Thr Ilo Pro TVrg Arg Lou Lys Cly Val Pro 

3rO€^ 3rO^ 

Clu TVrg Lou Clu Val TVrg Cly Clu Val Tyr Mot Pro Ilo Clu Ala Phc 
3ri5 3r^ 

Lou TVrg Lou Asn Clu Clu Lou Clu Clu Lyo Cly Clu Lys Ilo Pho Lys 

3r^€ 3r^5 3r4^ 

Asn Pro TVrg Asn Ala Ala Ala Cly Sor Pho Arg Cln Lys Acp Pro TVrg 

3r5^ 1^5 3r^ 

Ilo Thr TVla TVrg TVrg Cly Lou TVrg Ala Thr Pho Tyr Ala Lou Cly Leu 

3r^5 3r7^ 

Cly Lou Clu Clu Sor Cly Lou Lys Thr Cln Lou Asp Lou Lou His Trp 

3rg^ 

Lou TVrg Clu Lys Cly Pho Pro Val Clu His Cly Pho Ala Arg Ala Clu 
3r^^ 2^ 

Cly Ala Clu Cly Val Clu TVrg Ilo Tyr Cln Cly Trp Lou Lys Clu Arg 
2^ 

Arg Sor Lou Pro Pho Clu Ala Asp Cly Val Val Val Lys Leu Asp Clu 
2^ 2^ 2^ 2AQ- 

Lou Sor Lou Trp TVrg Clu Lou Cly Tyr Thr Ala Arg Ala Pro Arg Pho 
2A^ 2^ 2^ 

Ala Ilo Ala Tyr Lys Pho Pro Ala Clu Clu Lys Clu Thr Ala Lou Pho 
2^ 2^ 2^ 

Cln Val Val Lou Cln Val Cly TVrg Thr Cly Cln Val Thr Pro Val Cly 
2:^ 2^ 2^ 

lie Lou Clu Pro Val Pho Ilo Clu Cly Sor Clu Val Scr Arg Val Thr 
2^ 29^ 

Lou His Asn Clu Sor Tyr Ilo Clu Asp Lou Asp Val Arg Ilo Cly Clu 
Si-e 2^ 2^ 

Trp Val Lou Val His Asn Ala Cly Cly Val lie Pro Clu Val Lou Arg 
^2r^ 
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Vol Leu Lyo Glu Lye 7\rg Thr Cly Clu Clu Arg Pro lie Arg Trp Pro 
3^ 

Clu Thr Cys Pro Clu Cys Cly Hio TVrg Leu Val Lys Clu Cly Lye Val 
3^ 

HiG Arg Cys Pro Asn Pro Lou Gyp Pro Ala Lys Arg Phc Clu Ala lie 
3%^ 

Arg His Tyr Ala Sor Arg Lyo Ala Mot Aop Ilo Cly Cly Leu Cly Clu 
4^ 

Lys Lou Ilo Clu Lyo Lou Leu Clu Lys Cly Lou Val Lyo Acp Val Ala 
4^ 

Aop Lou Tyr Arg Lou Lyo Clu Clu Aop Lou Val Cly Lou Glu Arg Mot 
4^^ 4^ 

Cly Lyo Lyo Sor Ala Cln Aon Lou Lou TVrg Gin lie Clu Lyo Sor Lyo 
4^-9 44^ 

Ala TVrg Cly Lou Clu TVrg Lou Lou Tyr Ala Lou Cly Lou Pro Cly Val 



Cly Clu Val Lou Ala TVrg Aon Lou Ala Ala Hio Pho Cly Thr Mot Aop 
4^5 4^^€ 4-^?^ 4^ 

Arg Lou Lou Glu Ala Sor Lou Glu Glu Lou Lou Gin Val Clu Clu Val 
4^^ 4^^ 4^ 

Cly Clu Lou Thr Ala TVrg Cly lie Tyr 


and AF092868 for Tsp, SM32 (SEQ. ID. No. 30), as follows: 



Aop Aon Ala Pho Thr Hio Hio Aop Lou Lyo Ala Phc Clu Aop Arg Val 

i § 3r^ 3r^ 

Aop TVrg Ala Lou Cly TVrg Glu Cly Pro Pho Val Tyr Thr Val Glu Hio 
s-e ^ 

Lye Val Aop Gly Lou Sor Val Aon Lou Tyr Tyr Glu Glu Cly Ilo Lou 
4€ ^ 

Val Pho Gly Ala Pro TVrg Cly Aop Gly Glu Val Gly Glu Glu Val Thr 
^ §^ ^ 

Gin Aon Lou Lou Thr Ilo Pro Thr Ilo Pro Arg Arg Lou Lyo Gly Val 
1-Q 7S 8^ 

Pro Glu TVrg Lou Glu Val Arg Gly Glu Val Tyr Mot Pro Ilo Glu Ala 
9^ 9^ 
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Pho Lou Arg Lou Aon Glu Glu Lou Glu Clu Ala Cly Clu Lye VqI Pho 

3rO-0 irO^ 

Lys Aon Pro TVrg Aon Ala Ala Ala Cly Sor Lou Arg Gin Lys Aop Pro 

li^ 3r^^ 3r^ 

Arg Ilo Thr Ala Lyo TVrg Gly Lou TVrg Ala Thr Pho Tyr Ala Lou Gly 

3r^€ 3r^^ 

Lou Gly Lou Glu Glu Sor Gly Lou Lyo Thr Gin Tyr Glu Pho Lou Lou 

3r4^ 3r^^ 3r^€ 3r^ 

Trp Pho Lyo Glu Lyo Gly Pho Pro Val Glu Hio Gly Pho Ala Arg Ala 

3r^5 1-7^ 

Thr Gly Ala Glu Gly Val Glu TVrg Val Tyr Gin Gly Trp Lou Gin Lyo 
1^^ 1^ 

Arg TVrg Lyo Lou Pro Pho Glu Ala Aop Cly Val Val Val Lyo Lou Aop 

2rQ^ 2^ 

Clu Lou Ala Lou Trp TVrg Clu Lou cly Tyr Thr Ala Arg Ala Pro Arg 
2^ 2^ 2^ 

Pho TVla lie Ala Tyr Lyo Pho Pro Ala Glu Glu Lyo Glu Thr Arg Lou 
2^ 23^ 2^ 3^ 

Lou Aop Val Val Pho Gin Val Gly TVrg Thr Gly Arg Val Thr Pro Val 
24^ 2%^ 2^ 

Gly Ilo Lou Glu Pro Val Lou Ilo Glu Gly Sor Glu Val Sor Arg Val 
2€Q 2^ 2^ 

Thr Lou Hio Aon Clu Sor Tyr Ilo Clu Clu Lou Aop Ilo Arg Ilo Gly 
2^ 2^ 2^ 

Aop Trp Val Lou Val Hio Lyo Ala Gly Gly Val Ilo Pro Glu Val Lou 
2^ 3-9^ 

Arg Val Lou Lyo Glu TVrg TVrg Thr Gly Ala Glu Arg Pro Ilo Val Trp 
2^ 

Pro Glu Aon Cyo Pro Glu Cyo Gly Hie Hio Lou Val Lyo Glu Cly Lyo 

^2^ 3^ 

Val Hio TVrg Cyo Pro Aon Pro Lou Cyo Pro Ala Lyo Arg Pho Clu Ala 
34^ 345 3^ 

Ilo TVrg Hio Tyr Ala Sor TVrg Lyo Ala Mot Aop Ilo Gin Cly Lou Cly 
2^ 

Clu Lyo Lou Ilo Clu Lyo Lou Lou Clu Aon Cly Lou Val Lyo Aop Val 
2=^ 2^ 2&9- 
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Ala Asp Leu Tyr Arg Leu TVrg Lyo Clu Acp Leu Val Cly Leu Clu Arg 

3- g-§ 2^ 4^ 

Diet Cly Clu Lys Scr Ala Clu Aon Lou Lou Arg Cln Ilo Clu Clu Sor 
4-05 

Lyg His TVrg Cly Lou Clu TVrg Lou Lou Tyr Ala Lou Cly Lou Pro Cly 
4^ 

VqI Cly Clu VqI Leu Ala TVrg Asn Lou Ala Ala Arg Pho Cly Thr Mot 
4^5 44^ 44^ 

Asp TVrg Lou Lou Clu Ala Thr Lou Clu Clu Lou Lou Glu Val Clu Clu 
4^^ 4^^ 4^ 

Val Cly Clu Lou Thr Ala TVrg Cly Ilo Trp Clu Thr Lou Cln Asp Pro 

4- ^5 47^ 4-^^^ 4^ 

TVia-. 
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